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DETAILED ACTION 

Response to Arguments 

Applicant's arguments, see Remarks, filed 05/31/2006, with respect to the 
rejection(s) of claim(s) 1-26 under USC 103(a) have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of newly found prior art. 

The examiner agrees with the applicant that the combination of an existing 
doping scheme with a certain active layer material being used with another active layer 
material with a different doping scheme is not expressly obvious. 

The examiner also feels that the Fukunaga '584 reference is valid as it describes 
InGaAsP based active material in a semiconductor laser. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 
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2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-3, 10-13 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fukunaga et al. (EP 0 920 096 A2, submitted by applicant) in view of 
Yoshida et al. (US 2002/0041613). 

With respect to claims 1-3, Fukunaga teaches a semiconductor laser device 
comprising: a substrate (fig . 1 #1, GaAs)); a first conductivity-type (denoted as n) lower 
clad layer deposited (fig. 1 #2) on the first conductivity-type semiconductor first 
conductivity-type semiconductor substrate; a quantum well active layer deposited on the 
first conductivity-type lower clad layer (fig.1 #5, non-AI, InGaAsP); and a second 
conductivity-type (denoted as p) upper clad layer (fig.1 #8) deposited on the quantum 
well active layer, wherein the quantum well active layer comprises at least two barrier 
layers and at least one well layer, and the barrier layers and the well layers are 
alternately stacked ([0017]), and the emitted light to be between 760nm and 800nm 
([0104]). Fukunaga does not teach the active layer to be doped a second (p) 
conductivity type. Yoshida teaches a semiconductor laser device having an InGaAsP 
active region ([0047]) wherein the active region is taught to be p doped ([0035] Zn, 
[0034] 1E17cm-3). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the laser and InGaAsP active material of Fukunaga 
with the doped InGaAsP active laser material of Yoshida in order to reduce the series 
resistance and thermal impedance of the laser device (Yoshida, [0033]). 
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With respect to claim 10, Fukunaga and Yoshida teach the laser device outlined 
in claim 1 , but do not teach the use of the laser device as the source in an optical disk 
unit. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the laser device of Fukunaga and Yoshida in an optical disc unit as 
outputted wavelength regime is well known for use in optical disc technologies. 

A reference noted, but not relied upon for this rejection is Shiomoto et al. (US 
6456635) that speaks of this wavelength regime being useful for optical discs (col.1 
lines 20-54). 

With respect to claims 11-13, Fukunaga teaches a semiconductor laser device 
comprising: a substrate (fig . 1 #1, GaAs)); a first conductivity-type (denoted as n) lower 
clad layer deposited (fig . 1 #2) on the first conductivity-type semiconductor first 
conductivity-type semiconductor substrate; a quantum well active layer deposited on the 
first conductivity-type lower clad layer (fig.1 #5, non-AI, InGaAsP); and a second 
conductivity-type (denoted as p) upper clad layer (fig.1 #8) deposited on the quantum 
well active layer, wherein the quantum well active layer comprises at least two barrier 
layers and at least one well layer, and the barrier layers and the well layers are 
alternately stacked ([0017]), and the emitted light to be between 760nm and 800nm 
([0104]). Fukunaga does not teach the active layer to be doped a first (n) conductivity 
type. Yoshida teaches a semiconductor laser device having an InGaAsP active region 
([0047]) wherein the active region is taught to be n doped ([0034] Si, 1 E17cm-3). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
combine the laser and InGaAsP active material of Fukunaga with the doped InGaAsP 
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active laser material of Yoshida in order to reduce the series resistance and thermal 
impedance of the laser device (Yoshida, [0033]). 

With respect to claim 20, Fukunaga and Yoshida teach the laser device outlined 
in claim 1, but do not teach the use of the laser device as the source in an optical disk 
unit. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the laser device of Fukunaga and Yoshida in an optical disc unit as 
outputted wavelength regime is well known for use in optical disc technologies. 

A reference noted, but not relied upon for this rejection is Shiomoto et al. (US 
6456635) that speaks of this wavelength regime being useful for optical discs (col.1 
lines 20-54). 

Claims 21-23 are rejected for the same reasons given above for the rejection of 
claims 1-3, as these claims describe the manufacturing of the given semiconductor 
layers. Reference is made to [0017] of Fukunaga, which teaches the given layers to be 
"deposited". 

Claims 24-26 are rejected for the same reasons given above for the rejection of 
claims 11-13, as these claims describe the manufacturing of the given semiconductor 
layers. Reference is made to [0017] of Fukunaga, which teaches the given layers to be 
"deposited". 

Claims 2, 4, 12, and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fukunaga (US 2002/0044584) in view of Yoshida. 
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With respect to claim 2, Fukunaga teaches a semiconductor laser device 
comprising: a substrate (fig. 3 #51 , GaAs)); a first conductivity-type (denoted as n) lower 
clad layer deposited (fig. 3 #52) on the first conductivity-type semiconductor first 
conductivity-type semiconductor substrate; a quantum well active layer deposited on the 
first conductivity-type lower clad layer (fig. 3 #55, non-AI, InGaAsP); and a second 
conductivity-type (denoted as p) upper clad layer (fig. 3 #64) deposited on the quantum 
well active layer, wherein the quantum well active layer comprises at least two barrier 
layers and at least one well layer, and the barrier layers and the well layers are 
alternately stacked ([0055]). Fukunaga does not teach the active layer to be doped a 
second (p) conductivity type. Yoshida teaches a semiconductor laser device having an 
InGaAsP active region ([0047]) wherein the active region is taught to be p doped ([0035] 
Zn, [0034] 1E17cm-3). It would have been obvious to one of ordinary skill in the art at 
the time of the invention to combine the laser and InGaAsP active material of Fukunaga 
with the doped InGaAsP active laser material of Yoshida in order to reduce the series 
resistance and thermal impedance of the laser device (Yoshida, [0033]). 

With respect to claim 12, Fukunaga teaches a semiconductor laser device 
comprising: a substrate (fig. 3 #51, GaAs)); a first conductivity-type (denoted as n) lower 
clad layer deposited (fig. 3 #52) on the first conductivity-type semiconductor first 
conductivity-type semiconductor substrate; a quantum well active layer deposited on the 
first conductivity-type lower clad layer (fig.3 #55, non-AI, InGaAsP); and a second 
conductivity-type (denoted as p) upper clad layer (fig.3 #64) deposited on the quantum 
well active layer, wherein the quantum well active layer comprises at least two barrier 
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layers and at least one well layer, and the barrier layers and the well layers are 
alternately stacked ([0017]). Fukunaga does not teach the active layer to be doped a 
first (n) conductivity type. Yoshida teaches a semiconductor laser device having an 
InGaAsP active region ([0047]) wherein the active region is taught to be n doped ([0034] 
Si, 1 E17cm-3). It would have been obvious to one of ordinary skill in the art at the time 
of the invention to combine the laser and InGaAsP active material of Fukunaga with the 
doped InGaAsP active laser material of Yoshida in order to reduce the series resistance 
and thermal impedance of the laser device (Yoshida, [0033]). 

With respect to claims 4 and 14, Fukunaga further teaches a guide layer made of 
AIGaAs material to be interposed between the active layer and the upper and lower 
cladding layers ([0055-58], flg.3 #53/63). 

With respect to claims 5 and 15, Fukunaga and Yoshida teach the laser device 
outlined in the rejections to claims 4 and 14, but do not teach the AIGaAs material to 
incorporate greater than 0.2 Al (taught to be equal to 0.2, [0055]). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to adjust the Al ratio 
higher than the stated 0.2 level as a result of routine optimization of the existing layers 
taught by Fukunaga. (see MPEP 2144.05 II A - "[W]here the general conditions of a 
claim are disclosed in the prior art, it is not inventive to discover the optimum or 
workable ranges by routine experimentation." In re Aller, 220 F.2d 454, 456, 105 USPQ 
233, 235 (CCPA 1955)). 
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Claims 6-9 and 16-19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fukunaga and Yoshida and further in view of Fukunaga (US 2002/0044584). 

With respect to claims 6-9, Fukunaga and Yoshida teach the device outlined in 
the rejection to claim 2 above, but do not teach the well layer to have compressive 
strain at or below 3.5%, or the barrier layers to have tensile strain at or below 3.5%. 
Fukunaga '584 teaches an InGaAsP active region wherein the quantum well is 
compressively strained below 3.5% ([0013] product of strain and thickness taught to be 
.25nm or smaller), while the barrier layers are tensile strained below 3.5% ([0015] 
product of strain and thickness taught to be .25nm or smaller). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine the laser 
device of Fukunaga and Yoshida with the strained layers of Fukunaga '584 in order to 
improve threshold current and reliability (Fukunaga '584, [0033]). 

With respect to claims 16-19, Fukunaga and Yoshida teach the device outlined in 
the rejection to claim 12 above, but do not teach the well layer to have compressive 
strain at or below 3.5%, or the barrier layers to have tensile strain at or below 3.5%. 
Fukunaga '584 teaches an InGaAsP active region wherein the quantum well is 
compressively strained below 3.5% ([0013] product of strain and thickness taught to be 
.25nm or smaller), while the barrier layers are tensile strained below 3.5% ([0015] 
product of strain and thickness taught to be .25nm or smaller); It would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine the laser 
device of Fukunaga and Yoshida with the strained layers of Fukunaga '584 in order to 
improve threshold current and reliability (Fukunaga '584, [0033]). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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